The spin-3/2 Blume-Capel model on a rectangular lattice with the ferromagnetic bilinear short-range interaction 
Introduction
The Ising models with spin S > 1/2 and their numerous variations have been extensively studied during recent years due to a relative simplicity with which calculations for these models within different techniques can be carried out for testing of these methods as well as the theoretical interest arising from the richness of the phase diagrams due to competition of models parameters [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . On the other hand, most modifications of the Ising model are applied for description of real objects. Namely, the spin-3/2 BlumeEmery-Griffiths model with nearest-neighbor interactions, both bilinear and biquadratic, and a single-ion anisotropy (or a crystal-field interaction) was introduced to explain the phase transition in DyVO 4 qualitatively [13] and proved to be useful for description tricritical properties of ternary fluid mixtures [14] . The spin-3/2 Blume-Capel model, which is the partial case of the spin-3/2 Blume-Emery-Griffiths model without biquadratic interactions, can be applied to study KEr(MoO 4 ) 2 [15, 16] .
Theoretical techniques used to investigate the spin-3/2 Ising models include the mean field approximation (MFA) [4, 11-14, 17, 18] , the effective field theory [19, 20] , the cluster approximation as well as the Bethe approximation (the exact results for Bethe lattices) [9, 10, 21] , the renormalizationgroup method [22] , the transfer-matrix finite-size-scaling calculations [5] .
These models have also been studied by means of the Monte-Carlo simulations [5, 18, 23] .
Most of the papers, where the spin-3/2 Ising models are investigated, consider the lattices with either ferromagnetic bilinear interactions or anti-ferromagnetic ones. In this work we study the spin-3/2 Blume-Capel model
on the rectangular lattice with the ferromagnetic bilinear short-range interaction K F = K(1 + x) in one direction and the antiferromagnetic one S i,j = S z i,j takes the value ±1/2 or ±3/2. We will especially investigate the effect of swapping of interactions strength x within the MFA.
Mean field approximation
The expression for a free energy of the Blume-Capel model (1) within the MFA is constructed on the basis of the single-site Hamiltonians
(where A and B refer to two different sublattices) in a usual way [17, [24] [25] [26] as follows:
Here β = (k B T ) −1 , and N = L 2 is the total number of spins.
Within the MFA the magnetizations of sublattices m A and m B can be determined [16, 17, [24] [25] [26] [27] from the conditions of extremum of the free energy with respect to them (∂F/∂m A = ∂F/∂m B = 0). These conditions yield the following system of equations for m a :
Numerical analysis results
Let us consider results of our numerical investigation of model (1) pairs of solutions which correspond to the absolute minimum of the free energy, we obtain temperature dependencies for magnetizations of sublattices.
Calculating in this manner sublattice magnetizations for ranges of values of model parameters we construct phase diagrams for the considered model.
At temperature of the first order phase transition magnetizations of sublattices "jump" from one pair of branches-solutions of the equation set (6) to other one. Thus, different thermodynamically stable pairs of branchessolutions correspond to different phases (on the respective temperature intervals). Names of the ordered phases include values of solutions at the zero temperature which corresponds to the branches-solutions describing sublattice magnetizations in the chosen phase.
Thus we shall distinguish the following phases (see [4] ):
• disordered phase (d);
• antiferrimagnetic phase with m A = −3/2, m B = 3/2 at T = 0 (ai −3/2,+3/2 );
• antiferrimagnetic phase with
• ferrimagnetic phase with
However, in the considered system there are also ordered phases where It is obvious, that the described above sequence of different topologies of In the case Γ/K = 1.45 (see Fig. 17 ) the phase diagram contains tricritical, triple and critical points, similarly to the case presented in Fig. 2 .
The (x, T ) phase diagram at Γ/K = 1.5 ( At Γ/K = 1.6 (Fig. 19) In the case Γ/K = 2.5 (see Fig. 20 ), similarly to the case presented in For example, at x = −0.3027 the system undergoes the phase transitions 
It should be pointed out that the phase diagram in Fig. 22 is complete. 
